Inhibition by a peri-fluorine atom of 1,2-dihydrodiol formation as a basis for the lower tumorigenicity of 12-fluoro-5-methylchrysene than of 5-methylchrysene.
12-Fluoro-5-methylchrysene, which has a fluorine atom at a peri position, is less carcinogenic toward mouse skin than is 5-methylchrysene. To determine the basis for this observation, we identified metabolites of 12-fluoro-5-methylchrysene formed by rat liver in vitro, and used these as standards to study the metabolism of [3H]-12-fluoro-5-methylchrysene in mouse liver in vitro and in mouse epidermis in vivo. Metabolites were identified by their ultraviolet, mass, and nuclear magnetic resonance spectra, by comparison to synthetic standards, and by chemical transformations. Dihydrodiols, phenols, and hydroxymethyl derivatives of 12-fluoro-5-methylchrysene were characterized. The extents of formation of 1,2-dihydro-1,2-dihydroxy-12-fluoro-5-methylchrysene and 7,8-dihydro-7,8-dihydroxy-12-fluoro-5-methylchrysene in mouse liver in vitro were strongly influenced by pretreatment with 3-methylcholanthrene, but the ratio of 1,2-dihydrodiol to 7,8-dihydrodiol was lower than in the metabolism of 5-methylchrysene carried out under identical conditions. The major metabolites of [3H]-12-fluoro-5-methylchrysene formed in mouse epidermis, 0.33 to 4 hr after topical application, were 7,8-dihydro-7,8-dihydroxy-12-fluoro-5-methylchrysene and 7-hydroxy-12-fluoro-5-methylchrysene. The ratio of 7,8-dihydro-7,8-dihydroxy-12-fluoro-5-methylchrysene to 1,2-dihydro-1,2-dihydroxy-12-fluoro-5-methylchrysene in mouse epidermis, 2 hr after application of [3H]-12-fluoro-5-methylchrysene, was 68:1, compared to 1:1 for the corresponding dihydrodiols of 5-methylchrysene. These results show that fluorine substitution at the 12-peri position of 5-methylchrysene inhibits formation of the 1,2-dihydrodiol in the adjacent ring. Since the 1,2-dihydrodiol is a major proximate carcinogen of 5-methylchrysene, the results provide an explanation for the relatively low carcinogenicity of 12-fluoro-5-methylchrysene.